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(57)Abstract: 

PURPOSE: To provide an electric double layer capacitor having a 
high energy density and a low inner impedance. 
CONSTITUTION: Polarizable electrodes 8 containing a porous 
element 12 having activated charcoal 9 and fluorine resin 10 and 
communicating holes 1 1 and electrolyte, are provided on both 
side surfaces of an electrolyte permeable and non-electron 

conductive separator 7, and collectors 14 are provided on the f '~'' q 



surfaces of the electrodes 8. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electric double layer capacitor which provided a polarizable electrode which consists of a 
porous body which has a communicating hole which consists of activated carbon and a fluoro-resin, and 
an electrolysis solution in both sides of a separator of non-electron conductivity by electrolyte 
permeability, and provided a collector in the surface of the polarizable electrode. 
[Claim 2]A polarizable electrode which consists of an electrolysis solution which consists of a porous 
body and tetraethylammonium fluoroborate which have a communicating hole which consists of activated 
carbon and a fluoro-resin of a phenol resin system, and propylene carbonate is provided in both sides of 
a separator which consists of glass tissue of non-electron conductivity by electrolyte permeability, An 
electric double layer capacitor which provided a collector which consists of aluminum by a spraying 
process in the surface of the polarizable electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to an electric double layer capacitor. 
[0002] 

[Description of the Prior Art]There is a thing of composition of that an important section section shows 
drawing 2 as this kind of an electric double layer capacitor. The polarizable electrode 5 which consists of 
a solvent (not shown) which consists of the binder 3 and the electrolyte 4 which consist of the activated 
carbon 2 and poly vinyl PIROIDON in the figure on both sides of the separator 1 which consists of 
polypropylene of non-electron conductivity by electrolyte permeability, and propylene carbonate is 
formed, It was the composition of having formed the collector 6 which consists of metallic films in the 
surface of the polarizable electrode 5. In this composition, if direct current voltage is impressed to the 
collector 6, an electric double layer will be made to the activated carbon 2 in the polarizable electrode 5, 
and the interface of an electrolysis solution, and mass accumulation of electricity will be carried out to 
them. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in order to use the collector 6 which consists of a 
20-50-micrometer-thick metallic film in order to compensate the self-shape preservation ability of the 

3 

binder 3 with the above composition, an energy density is as low as 6 J/cm , the polarizable electrode 5 
— a mixture with the activated carbon 2, the binder 3, and the electrolyte 4 sake — an electrolyte — 
the inside of a polarizable electrode — osmosis — hard — there was a problem that the internal 
impedance at 120 Hz was as high as 1 ohm. 

[0004]This invention solves the above-mentioned problem, and its energy density is high and it aims at 

offer of the low electric double layer capacitor of internal impedance. 

[0005] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an electric double layer 
capacitor of this invention has composition which provided a polarizable electrode which consists of a 
porous body which has a communicating hole which consists of activated carbon and a fluoro-resin, and 
an electrolysis solution in both sides of a separator of non-electron conductivity by electrolyte 
permeability, and provided a collector in the surface of the polarizable electrode. 
[0006] 

[Function]While the self-shape preservation ability of a polarizable electrode becomes high and can 
reduce the thickness of a collector by the above-mentioned composition, an electrolyte permeates the 
inside of a polarizable electrode easily. 
[0007] 

[Example] Hereafter, the example of this invention is described based on an accompanying drawing. 
[0008]In drawing 1 , 7 is a separator which consists of glass tissue of non-electron conductivity by 
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electrolyte permeability. 8 is a polarizable electrode which consists of the porous body 12 which has the 
communicating hole 11 which consists of the activated carbon 9 and the fluoro-resin 10 of a phenol resin 
system, and the electrolyte 13 which consists of tetraethylammonium tetrafluoro borate. A solvent is 
propylene carbonate and has dissolved a 0.1-mol electrolyte into the 1-1. capacity. The ratio of the 
activated carbon 9 and the fluoro-resin 10 was set to 1:9 by the weight ratio. 

[0009]The collector 14 which consists of 1 -micrometer-thick aluminum was formed in the surface of the 
polarizable electrode 8 by the plasma spray process. According to the electric double layer capacitor of 
the above-mentioned composition, since the porous body 12 which becomes the polarizable electrode 8 
from the activated carbon 9 and the fluoro-resin 10 was used, while internal impedance became low, 
self-shape preservation ability became high, and since about 1 micrometer of the thickness of the 
collector 14 could be sufficient, the energy density became high. 

[0010]The energy density of this example and a conventional example and comparison of internal 
impedance are shown in (Table 1). 
[0011] 
[Table 1] 





C J /erf) 


(Q) 


ft * M 


6. 0 


1.0 0 




2 0.0 


0.0 8 



[0012]The energy density of this example is 3.3 times as high as a conventional example so that clearly 
from the table, and internal impedance is low single or more figures. 

[0013]Although the activated carbon of a phenol resin system was used as activated carbon in the 
example, the same effect is acquired, even if it replaces with this and uses chop-like carbon fiber, glassy 
carbon, graphite powder, etc. Although tetraethylammonium tetrafluoroborate was used as an electrolyte, 
the same effect is acquired, even if it replaces with this and uses electrolytes, such as 
tetraethylammonium perchlorate. Although aluminum was used as a collector, the same effect is 
acquired, even if it replaces with this and uses the oxide of tantalum, titanium, titanium oxide, and the 
precious metals, etc. Although glass tissue was used as a separator, the same effect is acquired, even if 
it replaces with this and uses the separator of non-electron conductivity by electrolyte permeability, 
such as polypropylene. 
[0014] 

[Effect of the Invention]According to the electric double layer capacitor of this invention, so that clearly 
from the above explanation. Since an electrolyte permeates the inside of a polarizable electrode easily 
while an energy density becomes high, since self-shape preservation ability becomes high since the 
polarizable electrode which consists of a porous body which has a communicating hole which consists of 
activated carbon and a fluoro-resin, and an electrolysis solution is used, and the thickness of a collector 
can be reduced, internal impedance can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The important section sectional view of the electric double layer capacitor in one example of 
this invention 

[Drawing 2l The important section sectional view of the electric double layer capacitor in one 
conventional example 
[Description of Notations] 

7 Separator 

8 Polarizable electrode 

9 Activated carbon 

10 Fluoro-resin 

11 Communicating hole 

12 Porous body 

1 3 Electrolyte 

14 Collector 
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DRAWINGS 



[Drawing 1] 
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